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1.131 Declaration 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

A. We, Phillip Stoessel, Ingrid Bach and Hubert Spreitzer declare as follows: 

1. We are tie inventors named on the above-referenced patent application. 

2, On a date prior to November 30, 2001 , the earliest possible effective filing date of USSN 
10/07301 1 (Kamatam et at), which p\»blished as US 2003/0059646 and the invention of this 
application was reduced to practice in the Germany. 

3. To establish reduction to practice of the invention of this application, the following 
attached documents are submitted as evidence; 

a) German and English translation of lab journal dated prior November 30, 2001 (exhibit 

A)- 

b) NMR spectra results (exhibit B) 

4, The first draft publication is evidence of the wotk that we did prior to November 30, 
2001. This establishes that the invention vm reduced to practice prior to November 30> 2001 . It 
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6. These compounds would be an embodiment of the attached pending and proposed claims 
1,4-10 and 12 (Exhibit C) 

7. The above facts establish that our work was completed (reduced to practice) in the 
Gennany prior to November 30, 2001 which is prior to the critical date. 
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&. I hereby declare that all statements made hereto of my own knowledge axe true and 
that all statements made on information and belief are believed to be true; and further 
lhat these statements were made with the knowledge mat willful false statements and 
the like so made are punishable by fine or imprisonment, or bom, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the above-identified application or any patent issues 
thereon. 
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Hubert SpreiW Date 
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Exhibit C 

List of Claims and Proposed Claims 

1. (Previously presented) A compound of the formula (I) or (II), 
Scheme 1 

~~ (R) a 
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(R) a 








A 


>< 






<R> b 


3-n 



( R >b 

Formula (I) 

where the symbols and indices have the following meanings: 




3-n 

Formula (II) 



M 
X 
Y 
R 



At 

Q 



is Rh or Ir; 
is O, S or Se; 

is S, O, R-OC-R or R~C=N; 

is identical or different on each occurrence and is H, F, CI, NO2, CN, a straight- 
chain or branched or cyclic alkyl or alkoxy group which has from 1 to 20 carbon 
atoms and in which one or more nonadjacent CH2 groups is optionally replaced 
by -0-, -S-, -NR 1 - or -CONR 2 - and one or more H atoms is optionally replaced 
by F, or an aryl or heteroaryi group which has from 4 to 14 carbon atoms and is 
optionally substituted by one or more, nonaromatic radicals R; where a plurality 
of substituents R, either on the same ring or on the two different rings, may 
together form a further monocyclic or polycyclic ring system; 

is an aryl or heteroaryi group having from 1 to 40 carbon atoms; 

is identical or different on each occurrence and is F, CI, Br, I, CN, COOH, NH 2 , 
OH, SH, NO2, SO3H, SiR3 or a straight-chain or branched or cyclic alkyl or 
alkoxy group which has from 1 to 20 carbon atoms and in which one or more 
nonadjacent CH 2 groups is optionally replaced by -O-, -CO-, -COO-, 



Application No.: 10/525,396 



Docket No.: 14113-00044-US 



-0-CO-, -NR 1 -, -(NR 2 R 3 ) + A W or -CONR 4 - and one or more H atoms is optionally 
replaced by F, or an aryl or heteroaryl group which has from 4 to 14 carbon atoms 
and is optionally substituted by one or more, nonaromatic radicals R; 

A"" is a singly charged anion or its equivalent; 

are identical or different and are each H or an aliphatic or aromatic hydrocarbon 
radical having from 1 to 20 carbon atoms; 

a isO, 1,2,3 or 4, 

b isO, 1,2 or 3, 

c is from 0 to 15; 

n isl,2or3; 

with the exception of the compounds; 




where Cg is 2-ethylhexyl. 
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4. (Previously presented) The compound as claimed in claim 1, characterized in that Y is 
R-OC-Ror R-C=N-. 

5. (Previously presented) The compound as claimed in claim 1 , characterized in that b 555 0, 

6. (Previously presented) The compound as claimed in claim 1, characterized in that Ar is 
an aryl group. 

7. (Proposed Claim) 1 The compound as claimed in claim 1, characterized in that Ar is §n 
arvl group or a heteroaryl group. 

8. (Proposed Claim) The compound as claimed in elaim 6, characterized in that clajgLL 
wherein t he radical Ar is benzene, toluene, xylene, fluorobenzene, difluorobenzene, diphenyl, 
1,2- or 1,3- or 1,4-terphenylene, tetraphenylene, naphthalene, fluorene, phenanthrene, 



1 1 have been informed that the proposed claims have not yet been filed in the USPTO and will be filed with the 
Amendment accompanying this 1.132 Declaration 
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anthracene, 1,3,5-triphenylbenzene, pyrene, perylene, chrysene, triptycene, [2.2]paracyclophane, 
pyridine, pyridazine, 4,5-benzo-pyridazine, pyrimidine, pyrazine, 1,3,5-triazine, pyrrole, indole, 
1,2,5- or 1,3,4-oxadiazole, 2,2'- or 4,4'-diazabiphenyl, quinoline, carbazole, 5,10H- 
dihydrophenazine, lOH-phenoxazine, phenothiazine, xanthene, 9-acridine, furan, benzofuran, 
thiophene or benzothiophene. 

9, (Proposed Claim) The compound as claimed in claim oloim 6 claim 7. characterized in 
&a fcwherein A r is a phenyl carbazole, N-alkylcarbazole, N-alkylphenoxazines, phenothiazine or 
xanthene or a mixture thereof. 

10. (Original) The compound as claimed in claim 6, characterized in that Ar is phenyl, 1- or 
2-naphthyI, 1~, 2- or 9-anthracenyl 



12. (Previously presented) The compound as claimed in claim 1 , characterized in that M - 
Ir. 



IDB 2005 




891.485 

Ma&ldsung 1: 
3 4mg(0.15mmol) 
in 300 ml entgastem Toluol 

MaBlosung Z 

274 mg (o. 9 mmol) 

in 300 ml entgastem Dioxan 

Ansatz: 
A 

178 mg (0.20 mmol) 

102 mg (0.84 mmol) 1.4 eq 
268 mg (1.26 mmol) 

3 ml MaBlosung 1 

3 ml MaBlosung 2 

4 ml Wasser 

B 

178 mg (0.20 mmol) 
139 mg(0.84 mmol) 1.4 eq 
268 mg (1.26 mmol) 
3 ml MaBlosung 1 

3 ml MaBlCsung 2 

4 ml Wasser 




Pd(ac) 2 



o-Tolylphosphin 



lr(5'-Br-2-PhPy) 3 (IDB ) 

BenzolboronsSure 

Kaliumphosphat 



»r(5'-Br-2-PhPy) 3 (IDB ) 

3-Ethoxy-benzolboronsaure 
Kaliumphosphat 



M= 224.49 



M = 304.38 



M = 891.485 
M- 121.93 
M = 212.28 



M « 891.485 
M * 165,99 
M = 212.28 



C 



1 78 mg (0.20 mmol) Mv Rr 0 DUO % 

268 mg (1.26 mmol) Kaliumphosphat = 13 ^2 

3 ml MaBlosung 1 M = 212.28 

3 ml MaBlosung 2 

4 ml Wasser 



178 mg (0.20 mrnol) 

137 mg (0.84 mrnol) 1.4 eq 

268 mg (1.26 mmo!) 

3 ml Malil&sung 1 

3 ml Maftl&sung 2 

4 ml Wasser 



lr(5'-Br-2-PhPy) 3 (IDB ) 

MesitylboronsSure 

Kaliumphosphat 



M 
M 
M 



891485 

164.01 

212.28 



178 mg (0.20 mrnol) 

126 mg (0.84 mrnol) 1.4 eq 

268 mg (1.26 mrnol) 

3 ml Ma&IOsung 1 

3 ml MalilOsung 2 

4 ml Wasser 



lr(5'~Br-2-PhPy) 3 (IDB ) 
Bis~C1 -benzolboronsSure 
Kaliumphosphat 



M 
M 
M 



891.485 

149.99 

212.28 



178 mg (0.20 mrnol) 

133 mg (0.84 mrnol) 1.4 eq 

268 mg (1.26 mrnol) 

3 ml MaBIOsung 1 

3 ml MaBIosung 2 

4 ml Wasser 



lr(5'-Br~2-PhPy) 3 (IDB ) 

2,4-DifluorbenzolboronsSure 

Kaliumphosphat 



M 
M 
M 



891.485 

157.91 

212.28 



Durchfuhrung: 

lr(5'-Br-2-PhPy) 3 , die BoronsSure und das Kaliumphosphat vorgelegt und im Schlenkrohr 
entgast Dazu Ma(JI6sung 1, Ma&losung 2 und das entgaste Wasser gegeben. Auf 85°C 
erhitzt 

Obers Wochenende rOhren gelassen. 
Aufarbeitung: 

Die Ansatze A. C und F waren zweiphasige Systeme, in denen ein feiner gelber 
Niederschlag suspendiert war. Dieser wurde abgesaugt. Beim Waschen I6ste er sich aber in 
Ethanol r sodass er in die Mutterlauge gelangte. Diese wurde mit Dichlormethan erweitert und 
mit Wasser 2x gewaschen. Die organische Phase wurde einrotiert. 
Ansatz D w ar auch ein zweiphasiges System, in dem ein feiner gelber Niederschlag 
suspendiert war. Dieser lOste sich nicht in Ethanol, sodass er abgesaugt werden konnte. 



Ansatz B war ein zweiphasiges System; die obere Phase war grQn, die untere milchig trOb. 
Die Reaktionsmischung wurde gewaschen, indem die wassrige Phase durch eine Spritee 
aus dem Bdrdelrandglas entnommen wurde, die gleiche Menge Wasser wieder zugegeben 
wurde und geschQttelt wurde. (Diesen Vorgang zwei mal wiederholt). 
AnschlieBend wurde die Probe in 50ml Ethanol gefallt und abgesaugt (Porengro&e 3). 
Niederschlag mit Ethanol gewaschen. 

Ansatz E war auch ein zweiphasiges System; die obere Phase war grun, die untere milchig 
trtlb. Die Reaktionsmischung wurde gewaschen, indem die wassrige Phase durch eine 
Spritze aus dem Bordelrandglas entnommen wurde, die gleiche Menge Wasser wieder 
zugegeben wurde und geschOttelt wurde. (Diesen Vorgang zwel mal wiederholt). 
AnschlieBend wurde die Probe in 50ml Ethanol gefallt und abgesaugt (PorengroBe 3). 
Niederschlag mit Ethanol gewaschen. Dabei wird der Niederschlag in die Mutterlauge 
gesaugt. Also wurde diese mit Dichlormethan erweitert und mit Wasser 2x gewaschen. Die 
organische Phase wurde einrotiert. 

NMR: 

Ansatz A: IDB096 
Ansatz B: IDB 097 
Ansatz C: IDB 098 
Ansatz D: IDB 099 
Ansatz E: IDB 100 
Ansatz F: IDB 101 

Ausbeuten: 

Ansatz A: 0,21 1 15g => 120% 
Ansatz B: 0, 1 3055g => 64% 
Ansatz C:0,17085g=> 91% 
Ansatz D: 0,08043g => 40% 
Ansatz E: 0,20780g => 1 08% 
Ansatz F: 0,22355g => 1 1 3% 



Suzukl~Kupplung von fac-lr[2-<6-Br-PPy)limtt Boronsfiuren 




891.465 




MaSldsungl: 

34 mg (0,15 mmol) 

in 300 ml entgastem Toluol 

Ma&iCsung 2: 

274 mg (0.^9 mmol) 

In 300 ml entgastem Dloxan 

Ansatz: 
A 

1 78 mg (0.20 mmol) 

1 02 mg (0.64 mmol) 1.4 eq 

268 mg (1.26 mmol) 

3 ml Ma&Kfeung 1 
3 ml Ma&ldsung 2 
4mlWasser 

B 

178 mg (0.20* mmol) 

139 mg (0.64 mmol) 1,4 eq 

266 mg (1 .26 mmoi) 

3 ml MaBitteung '1 

3 ml MaBIGsung 2 

4 ml Wasser 



1 78 mg (020 mmol) 
1 1 8 mg (0.84 mmol) 1 .4 eq 
268 mg (1.26 mmol) 

3 ml Maftlttsung 1 

3 mi Ma&lftsung 2 

4 ml Wasser 



Pd(ac)2 



o-Tolylphosphln 



IK6'-Br^PhPy), (JDB) 

Benzolboronsaure 

KaBumphosphat 



lr(6 r -Br-2^hPy) 3 (IDB) 

4-Ethoxy-benzolboronsaure 

KaHumphosphat 



lr(5-Br-2-PhPy)» (IDB) 
2-Fluorbenzoiboronsdure 
Kafiumphospnat 




M» 224.49 



M- 304.36 - 



M= 891.485 

M»121;93 

M = 21Z28 



M* 891.485 
M « 166,99 
M« 212.28 



M.» 891.469 
M« 139.92 
M « 212.28 
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Integral 



ioo.oo\ 



98.866\ - 
210.57\Z 



112.14^ 



112.56/ r 
97.243IP 




94.559} 



10.224^ 



123.09^ 



r 



r-8.4046 
-8.3878 
-8.1122 
-8.1082 
-7.8773 
+ 7.8740 

- 7.8619 
-7.8606 
-7.8593 
-7.8459 
-7.8425 
-7.7174 
-7.7154 
-7.7114 
-7.7007 
-7.6987 
-7.5682 
-7.5662 

m -7.5582 
-7.5568 

- -7.5555 
-7,5535 

- -7.4137 
"ft- 7.4096 
nr 7.3983 
4- 7.3856 
3^- 7.3822 

- - 7.2805 
J- 7.2785 

-7.2758 
-7.2638 

- 7.2491 
-7.2116 
-7.2096 

- 7.2009 
-7.1982 

7.1949 
7.1862 
7.1835 
7.1092 
-7.1052 
-7.0938 
-7.0898 
■* 6.8684 
L 6.8523 



•3.5665 
■3.3109 



> 



r 



r 



i 



2.5033 
2.4993 
2.4960 




_S~8.4046 
8.3878 



r 8.U22 
-L- 8.1082 
r 7.8773 
-7.8740 
-7.8619 

- 7.8606 
-7.8593 

- 7.8459 
7.8425 
7.7174 
7.7154 
7.7114 
7.7007 
7.6987 
7.5682 
7.5662 
7.5582 
7.5568 
7.5555 
7.5535 



r 7.4137 
dr-7.4096 
"^-7.3983 
V- 7.3856 
u 7.3822 
^c-7.2805 
=f- 7.2785 ^ 
■7.2758 O 
7.2638 
■7.2491 
Jh 7.21 16 
- - 7.2096 
-7.2009 
■ 7.1982 
■7.1949 
-7.1862 
1-7.1835 
■7.1092 
7.1052 
7.0938 
■7.0898 
- 6.8684 
»- 6.8523 



Ei 



5oj 




PS 



<5> 



Integral 



203.49 



ft 



i 



r8.0P25 
-7.8512 

- 7.8379 
-7.8345 
-7.5595 
-7.5501 
-7.3019 
-7.2859 
-7.2705 
-7.2571 
-7.2471 
-7.2444 
-7.2410 

" -7.2250 

- 7.2270 
- -7.2055 

-7.1895 
m -7.1781 
W r 7.0938 
•4-7.0898 
\- 7.0778 
^-7.0738 
■6.8523 
■6.8369 
■6.8269 
-6.8249 
■6.8222 
-6.8115 
-6.8088 
■6.8Q6\ r & 



to 

8 



•^r- 4.091 T 
^- 4.0770* 



y 



-2.J027 
-2.4PP3 
-2.4P50 
-2.4P20 
•2.2P7P 



■r- 1.3512 
Y 1.3372 
^- 1.3231 



00 ' 



Integral 



— nTO 




r 8.0961 
~ L -8.0928 



r 7,85 J 2 
J- 7.8379 
-1-7,8345 



r 7.5595 
jr 7.5501 
J r 7.3019 

- 7.2859 
-7.2705 

- 7.2571 
-7.2471 
-7,2444 

- - 7.2410 
Wr 7.2250 

dr 7.2210 

-^-7.2036 
p7.iSPJ 
^£-7.1781 
f- 7.0938 
\- 7.0898 
h 7.0778 
L 7.0738 



6.8523 

^6.8269 
-6.8249 
-6.8222 
6.8115 
-6.8088 
L 6.8068 



Integral 



<5> 



4v 

0/ 



oo" 



0\* 



06 



r 4.09 J J 
—4.0770 



o 



r 2.5027 
hl4993 
k- 2.4960 
JL -2.4920 



•2.2979 



■ =-1.3512 
\- 1.3372 
^-1.3231 




J 8.8294 
8.8227 
8.8174 
8.8107 



8.2955 
8.2788 



Co 
1 



a' 

r 
? 



o 



_S~ 7.9804 

J 7.8780 
7.8746 
7.8606 
7.8465 
- L - 7.8439 
r- 7.7328 
It 7.7268 
3-7.7208 
— 7.714 J 

7.5997 
7.5836 
7.5709 
7.5669 
7:5535 



ST 7.3360 

7.3247 
7.3200 
7.3086 



f- 7.3053 
7.2611 
- 7.2444 
-7.2317 
-7.2290 
7.2257 
7.2183 
^7.2036 
6.9881 
6.9848 
6.9761 
6.9721 
6.9681 
6.8777 
6.8617 





j- 8,2687 
^— 8.2520 



r 7.9630 
7.9590 

7.8519 



J 7.4839 
7.4759 
7.4745 
7.4725 
7.4712 



■7.2042 



rr- 6.8958 
\- 6.8918 
\-6.8797 
U 6.8751 



=r- 6.5285 
^-6.5124 



6o 

a. 



-S9 



5.75/7 



6 V 



rs 



Integral 
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8.6830 



■5.7517 



r 




5*. 



27.270, 




310.41 
297.16/ 



7.7455 
7.7415 
7.5749 
7.5736 
7.5655 
7.5635 
7.5622 
7.5609 
7.2471 
7.1975 
7.1889 
7.1862 
7.1822 
7.1795 
■7.1781 
7.1741 
7.1715 
7.1273 
7.1119 
7.0544 
7.0517 
7.0069 
7.0035 
6.9915 
-6.9888 
-6.8322 
6.8168 
6.7553 
-6.7513 
-6.7399 
6.7359 



<5b 

8 



No 



•2.5067 
■2.5033 
■2.4993 
-2.4960 
•2.4920 
•2.2973 
-2.2705 
■2.2237 




-8.2567 
■8.2393 



00 



00 



89.930 



^ ■ 



f 



101:22 



2: 




J 7.8084 
7,8071 
7.8057 
7.7924 
7.7890 
7.7455 
7415 



7.5749 
7.5736 
7.5655 
7.S635 
7.5622 
■7.5609 



61.400 



166.56 



00 



121.82 



105.60 



102.94 



> 



97.662 



100.00 




s 



r 7.2471 
J r 7.1975 
h 7.1889 
Jr 7.1862 
■7.1822 
■7.1795 
7.1781 
■7.1741 
7.1715 
-.r- 7.1273 
V- 7.11 19 
-4-7.0544 
"f- 7.0517 
f- 7.0069 
h 7.0035 
h 6.991 5 
L 6.9888 

6.8322 

~ s - 6.8168 

=r- 6.7553 
^ 6.7513 
6.7399 
6.7359 



o 



Integral 



00* 



0\" 



27,270 



4v 



oo" 



Ov7 



i 



2.5067 
2.5033 
2.4993 
2.4960 
2.4920 



96.055\~ 



310.41 




297.16 T f 



■2.2973 
•2.2705 
-2.2237 



O 



00 



On 




O 



U0U8^ 

95 387^ 
197,505 f 



0>~ 



O 




-7.8552 
- 7.8539 
7.8425 
-7.8392 
-7.6345 
7.6298 
"7.6164 
-7.6117 
7.5983 
-7.5562 
-7.5548 
7.5468 
7.5455 
7.5435 
7.5421 
r 7.3033 
st- 7.2986 
"k- 7.2852 
7.2812 
7.2758 
7.2624 
7.2578 
-7.2263 
-7.2236. 
- 7.2149 
-7.2123 
-7.2089 
-7.2002 
-7.1975 
-7.1340 
-7.1293 
-6.9466 
6.9426 
6.9346 
-6.9306 
-6.9272 
-6.8570 
L 6.8416 



to 



3 



1 

r 

r 

r 




s 



-8.2942 
■8.2768 



J 7.9503 
7.8733 
7.8700 
7.8586 
1-7.8573 
7.8552 
■7.8539 ^ 
^-7.8425 f). 
**— 7.8392 ~ 

7.6345 
-7.6298 
-7.6164 
7.6117 
-7.5983 
-7.5562 
7.5548 
7.5468 
7.5455 
7.5435 
7.5421 



r 7.3033 
7.2986 
3^ 7.2852 
T" 7.281 2 

■ 7.2758 
■7.2624 

■ 7.2578 
■7.2263 
■7.2236 

-7.2149 
- 7.2123 
-7.2089 
-7.2002 
-7.1975 
■7.1340 
L 7. 1293 
■6.9466 
. -6.9426 
3- 6.9346 
|- 6.9306 
\- 6.9272 
V6.8570 
6.84 16 



IDB 2009 



Suzuki-Kupplung von fac-Jr[2-(5-Br-PPy)lj mit Bis-C1 -benzolboronsaure 




MaBlosung 1: 

17 mg (0.075 mmol) 

in 150 ml entgastem Toluol 

MaBISsung 2: 

137 mg (0.45 mmol) 

in 150 ml entgastem Dioxan 

Ansatz: 

1,78 g (2.0 mmol) 
1,01 g (6,73 mmol) 
2,68 g (12.6 mmol) 

30 ml MaBI&sung 1 
30 ml MaBlosung 2 
40 ml Wasser 



Pd(ac) 2 



o-Tolylphosphin 



lr(5'-Br-2-PhPy) 3 (IDB1010) 
Bis-C 1 -Benzolboronsaure 
Kaliumphosphat 



M= 224.49 



M = 304.38 



M = 891.485 
M = 149.99 
M = 212.28 



Sicherheitshinweis: 

Dioxan nur im Abzug und mit geeigneten Handschuhen handeln. 
Aufbau: 

250ml 4Halskolben, KPG-RQhrer, Stopfen, Olbad 



DurchfOhrung: 

Das lr(5'-Br-2-PPy)3, die Bis-C1 -benzolboronsaure und das Kaliumphosphat wurden im 
Kolben vorgelegt Und der Kolben entgast (3 mal evakuiert und anschlieRend mit Argon 
gef lutet). AnschlieBend wurden MafilOsung 1 , MaBIOsung 2 und das Wasser zugegeben und 
der Kolben nochmals entgast. Der Ansatz wurde im Nachtlabor aufgebaut und auf ca. 85°C 
erhitzt (Olbadtemperatur 90-95°C). 



Theoretische Ausbeute: 

891,485gliefern 967,25 g 
1 ,78g liefern x 
x = 1,93g 

Aufarbeitung: 

Nach ungefahr 50 h wurde der Ansatz abgekQhlt. Die organische Phase abgetrennt und 
mehrmals mit Wasser ausgeschQttelt. Die organische Phase wurde auf 500ml Ethanol 
gegossen, 15min Ruhren. Es fiel nichts aus. Deshalb wurde die Losung einrotiert, bis ein 
gelber Niederschlag ausfiel. Dieser wurde Ober eine P4-Fritte abgesaugt, dabei wurde er 
durch die Fritte in die Saugflasche gesaugt. Also wurde die Mutterlauge komplett einrotiert. 

NMR in DMSO (IDB127) 

Ausbeute 

1,62g(85%d.Th) 

Aufreinigung: 

Der Feststoff wurde in ca. 150ml Ethanol ausgerQhrt, Ober eine P4-Fritte abgesaugt und 
getrocknet. 

NMR in DMSO (IDB 139) 

Ausbeute 

1,07g (55%d.Th.) 

In der Mutterlauge fiel auch noch Feststoff aus, dieser wurde Uber eine P4-Fritte abgesaugt, 
mit Ethanol gewaschen und getrocknet. 

NMR in DMSO (IDB 142 ) 

Ausbeute Mutterlauge 

0,3885g => 20% der Theorie 

Gesamtausbeute: 

1 ,4585g 76% der Theorie 
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Suzuki and Hartwig-Buchwald coupling on fac-lr[2-(5-Br-PPy)] 3 




Start: 

End: -» in A + B loss of about 2-3 ml of solvent 



Batch: 

A: Suzuki coupling 

178 mg (0,2 mmol) of lr(5'-Br-2-PhPy) 3 (PHS 3132) M = 891.485 

102 mg (0.84 mmol) 1.4 eq of benzeneboronic acid M = 121 .93 

3.5 mg (0.003 mmol) 0.5% of Pd(PPh 3 ) 4 M = 1 1 55 60 

174 mg (1 .26 mmol) 2.1 eq of K 2 C0 3 M = 138.12 
3 ml of dloxane / 2 ml of water 



B: Suzuki coupling 

178 mg (0.2 mmol) of lr(5'-Br-2-PhPy) 3 (PHS 3132) M = 891 .485 

166 mg (0.84 mmol) of biphenylboronlc acid M = 1 98.03 

3.5 mg (0.003 mmol) 0.5% of Pd(PPh 3 ) 4 M = 1 155.60 

174 mg (1 .26 mmol) 2.1 eq of K 2 C0 3 M = 138.12 
3 ml of dioxane / 2 ml of water 



C: Hartwig-Buchwald reaction 








178 mg (0.2 mmol) 


of lr(5'-Br-2-PhPy) 3 (PHS 3132) 


M = 


891.485 


203 mg (1.2 mmol) 2eq 


of diphenylamine 


M = 


169.23 


154 mg (1.6 mmol) 2.7 eq 


of NaO-t-Bu 


M = 


96.11 


1.8 mg (0.008 mmol) 


of Pd(OAc) 2 


M = 


224.51 


3 mg (0.016 mmol) 


of P(t-Bu) 3 (2.28 ml) 


M = 


202.32 


5 ml of toluene 
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Signature (witness) Date Date 



lr(5Br-PhPy) 3 , boronic acid, K 2 C0 3 and Pd(PPH 3 ) 4 was degassed in a Schlenktube, 
dioxane/water mixture was subsequently added. The reaction mixture was stirred at 
80°C over the weekend. (4 days) 

PHS 4080B: 

Analogous to PHS 4080A 
PHS 4080C: 

lr(5Br-2PhPy) 3l amine and NaO-t-Bu degassed in a Schlenk tube, toluene, 
phosphine and Pd(ac) 2 were subsequently added. The reaction mixture was stirred 
at 80°C over the weekend. (4 days) 

PHS 4078 (work-up) 

THF was removed in a rotary evaporator, the residue was washed by stirring with hot 
methanol. A yellow powder was separated off. 



- general laboratory work 

- "cleaning up" 



Read and understood 



Signature(s) of the person(s) 
6arrying out the experiments 



March 5. 2001 

PHS 4080 (work-up) 

A: The reaction mixture was stirred into water and filtered off with suction via a 
D4 glass frit, washed with water and ethanol. The fine yellow solid was dried 
at 70°C, 0 mbar in a drying cabinet. 

B: Analogous to A residue: fine yellow solid. 

C: Analogous to A residue: fine, orange solid. 



Read and understood 



Signature(s) of the person(s) 
carrying out the experiments 



PHS4080 

Suzuki and Hartwig-Buchwald coupling on fac-lr[2-(5-Br-PPy)]3 




Start: 

End: -> in A + B loss of about 2-3 ml of solvent 



Batch: 

A: Suzuki coupling 



178 mg (0.2 mrnol) 


of lr(5'-Br-2-PhPy) 3 (PHS 3132) 


M 


= 891.485 


102 mg (0.84 mrnol) 1.4 eq 


of benzeneboronic acid 


M 


= 121.93 


3.5 mg (0.003 mmo!) 0.5% 


of Pd(PPh 3 ) 4 


M 


= 1155.60 


174 mg (1.26 mrnol) 2.1 eq 


of K 2 C0 3 


M 


= 138.12 


3 ml of dioxane / 2 ml of water 








B: Suzuki coupling 








178 mg (0.2 mrnol) 


of lr(5'-Br-2-PhPy) 3 (PHS 3132) 


M 


= 891.485 


166 mg (0.84 mrnol) 


of biphenylboronic acid 


M 


= 198.03 


3.5 mg (0.003 mrnol) 0.5% 


ofPd(PPh 3 ) 4 


M 


= 1155.60 


174 mg (1.26 mrnol) 2.1 eq 


of K 2 C0 3 


M 


= 138.12 


3 ml of dioxane / 2 ml of water 








C: Hartwig-Buchwald reaction 








178 mg (0.2 mrnol) 


of lr(5'-Br-2-PhPy) 3 (PHS 3132) 


M 


= 891.485 


203 mg (1.2 mrnol) 2 eq 


of diphenylamine 


M 


= 169.23 


154mg (1.6 mrnol) 2.7 eq 


of NaO-t-Bu 


M 


= 96.11 


1.8 mg (0.008 mrnol) 


of Pd(OAc) 2 


M 


= 224.51 


3 mg (0.016 mrnol) 


of P(t-Bu) 3 (2.28 ml) 


M 


= 202.32 



5 ml of toluene 



Procedure: 

A, B: Suzuki couplings 

Introduce lr(5'-Br-2-PhPy) 3 , the boronic acid, the K 2 C0 3 and the Pd(PPh 3 )4 into a 
Schlenk tube and degas. Add the degassed dioxane / water mixture. Heat to 80°C, 
stir very well since two-phase reaction. 

Work-up: 

- reaction mixture (yellow) added to water and stirred 
-filtered off with suction via glass frit 

- washed with water and ethanol 

-yellow, fine solid: A 131 mg -> 64.7% yield (1014.539 g/mol) 

B 250 mg 100.5% yield (1242.839 g/mol) 



C: Hartwig-Buchwald coupling 

Introduce lr(5'-Br-2-PhPy) 3 , the amine and the Na-O-t-Bu (weigh out quickly since 
hygroscopic!) into a Schlenk tube and degas. Add the degassed toluene. Then add 
the phosphine (one small droplet) and only then the Pd(ac) 2 . Heat to 80°C. 

Work-up: 

- reaction mixture (orange) added to water and stirred 

- filtered off with suction via glass frit 

- washed with water and ethanol 

- orange, fine solid: 207 mg 89.6% yield (1156.439 g/mol) 



IDB 2005 

Suzuki coupling of fac-lr[2-(5-Br-PPy)] 3 to boronic acids 




Standard solution 1: 

34 mg (0. 1 5 mmol) of Pd(ac) 2 M = 224.49 

in 300 ml of degassed toluene 



Standard solution 2: 

274 mg (0.9 mmol) of o-tolylphosphine M = 304.38 

in 300 ml of degassed dioxane 



Batch: 
A 

178 mg (0.20 mmol) 
102 mg(0.84 mmol) 1.4 eq 
268 mg (1.26 mmol) 
3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 

B 

178 mg (0.20 mmol) of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

1 39 mg (0.84 mmol) 1 .4 eq of 3-ethoxybenzeneboronic acid M - 165.99 

268 mg (1 .26 mmol) of potassium phosphate M = 21 2.28 
3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of lr(5'-Br-2-PhPy)3 (IDB) M = 891 .485 

of benzeneboronic acid M ■ 1 21 .93 

of potassium phosphate M = 21 2.28 



C 

178 mg (0.20 mmol) of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

1 1 8 mg (0.84 mmol) 1 .4 eq of 2-f luorobenzeneboronic acid M = 1 65.99 

268 mg (1 .26 mmol) of potassium phosphate M = 21 2.28 
3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



D 

178 mg (0.20 mmol) 

137 mg (0.84 mmol) 1.4 eq 

268 mg (1 .26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 

E 

178 mg (0.20 mmol) 

126 mg (0.84 mmol) 1 .4 eq 

268 mg (1.26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 

F 

178 mg (0.20 mmol) 

133 mg (0.84 mmol) 1.4 eq 

268 mg (1 .26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



Procedure: 

lr(5'-Br-2-PhPy) 3 , the boronic acid and the potassium phosphate introduced into a 
Schlenk tube and degassed. Standard solution 1, standard solution 2 and the 
degassed water are added. Heated to 85°C. 
Left to stir over the weekend. 

Work-up: 

Batches A. C and F were two-phase systems in which a fine yellow precipitate was 
suspended. The latter was filtered off with suction. During washing, however, it 
dissolved in ethanol, meaning that it entered the mother liquor. The latter was 
extended with dichloromethane and washed 2x with water. The organic phase was 
evaporated in a rotary evaporator. 

Batch P was also a two-phase system in which a fine yellow precipitate was 
suspended. The latter did not dissolve in ethanol, meaning that it could be filtered off 
with suction. 



of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

of mesitylboronic acid M = 164.01 

of potassium phosphate M = 21 2.28 



of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

of bis-C1-benzeneboronic acid M » 149.99 
of potassium phosphate M ■ 21 2.28 



of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

of 2,4-difluorobenzeneboronic acid M = 1 57.91 
of potassium phosphate M = 212.28 



Batch B was a two-phase system; the upper phase was green, the lower phase was 
milky. The reaction mixture was washed by removing the aqueous phase from the 
beaded-rim bottle by means of a syringe, adding the same amount of water again 
and shaking the mixture. (This operation repeated twice.) 
The sample was subsequently precipitated in 50 ml of ethanol and filtered off with 
suction (pore size 3). Precipitate washed with ethanol. 

Batch E was also a two-phase system; the upper phase was green, the lower phase 
was milky. The reaction mixture was washed by removing the aqueous phase from 
the beaded-rim bottle by means of a syringe, adding the same amount of water 
again and shaking the mixture. (This operation repeated twice.) 
The sample was subsequently precipitated in 50 ml of ethanol and filtered off with 
suction (pore size 3). Precipitate washed with ethanol. During this operation, the 
precipitate is sucked into the mother liquor. The latter was thus extended with 
dichloromethane and washed 2x with water. The organic phase was evaporated in a 
rotary evaporator. 



NMR: 








Batch A: 


IDB 096 






Batch B: 


IDB 097 






Batch C: 


IDB 098 






Batch D: 


IDB 099 






Batch E: 


IDB 100 






Batch F: 


IDB 101 






Yields: 








Batch A: 


0.21115 


g 


=> 120% 


Batch B: 


0.13055 


g 


=> 64% 


Batch C: 


0.17085 


g 


^91% 


Batch D: 


0.08043 


g 


=> 40% 


Batch E: 


0.20780 


g 


108% 


Batch F: 


0.22355 


g 


=> 113% 



IDB 2005 



Suzukf coupling of fac-lr[2-(5-Br-PPy)j3 to boronic acids 



- : ; : . i . . in 



. i ■ ' • ■ 





Standard solution 1: 

34 mg (0.15 mmol) 

in 300 ml of degassed toluene 

Standard solution 2: 

274 mg (0.9 mmol) 

in 300 ml of degassed dioxane 

Batch: 
A 

178 mg (0.20 mmol) 

102 mg (0.84 mmol) 14 eq 

268 mg (1.26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of Pd(ac) 2 



of o-tolylphosphine 



of lr(5 f -Br~2-PhPy)3 (IDB) 
of benzeneboronic acid 
of potassium phosphate 



M = 224.49 



M * 304.38 



M = 891485 
M = 121.93 
M = 212.28 



B 

178 mg (0.20 mmol) 

139 mg (0.84 mmol) 1.4 eq 

268 mg (126 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB) 

of 4-ethoxybenzeneboronic acid 

of potassium phosphate 



M = 891485 
M* 165.99 
M = 212.28 



178 mg (0.20 mmol) 

1 18 mg (0.84 mmol) 14 eq 

268 mg (1.26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB) 

of 2-fluorobenzeneboronlc acid 

of potassium phosphate 



M = 891485 
M = 165.99 
M = 212.28 



Read and understood 



Signature(s) of the person(s) 
carrying out the experiments 



Signature (witness) 



[siflnature] 

Date 



Date 



1 78 mg (0.20 mmol) of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

137 mg (0.84 mmol) 1.4 eq of mesitylboronic acid M = 164.01 

268 mg (1 .26 mmol) of potassium phosphate M = 21 2.28 
3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



178 mg (0.20 mmol) 

126 mg (0.84 mmol) 1.4 eq 

268 mg (1.26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB) 

of bis-C1-benzeneboronic acid 

of potassium phosphate 



M : 
M' 



= 891.485 
149.99 
212.28 



178 mg (0.20 mmol) 

133 mg (0.84 mmol) 1.4 eq 

268 mg (1.26 mmol) 

3 ml of standard solution 1 

3 ml of standard solution 2 

4 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB) M = 891 .485 

of 2,4-difluorobenzeneboronic acid M = 1 57.91 
of potassium phosphate M - 212.28 



Procedure: 

lr(5-Br-2-PhPy) 3 , the boronic acid and the potassium phosphate introduced into a Schlenk 
tube and degassed. Standard solutions 1 and 2 and the degassed water were added. Left to 
stir over the weekend. 



Work-up: 

Batches A. C and F were two-phase systems in which a fine yellow solid was suspended. 
The latter was filtered off with suction. During washing, however, it dissolved in ethanol, 
meaning that it entered the mother liquor. The latter was therefore extended with dichloro- 
methane and washed 2x with water, The organic phase was evaporated in a rotary evapora- 
tor. 

Batch D was also a two-phase system in which a fine yellow precipitate was suspended. The 
precipitate did not dissolve in ethanol, meaning that it could be filtered off with suction. 
Batch B was also a two-phase system; the upper phase was green, the lower phase was 
milky. The reaction mixture was washed by removing the aqueous phase from the beaded- 
rim container by means of a syringe, adding the same amount of water again and shaking 
the mixture. (This operation repeated twice.) 

The sample was subsequently precipitated in 50 ml of ethanol and filtered off with suction 
(pore size 3). Precipitate washed with ethanol. 



Signature(s) of the person(s) 
carrying out the experiments 



Read and understood 



Batch E was also a two-phase system; the upper phase was green, the lower phase was 
milky. The reaction mixture was washed by removing the aqueous phase from the beaded- 
rim bottle by means of a syringe, adding the same amount of water again and shaking the 
mixture. This operation was repeated 2x.) The sample was subsequently precipitated in 
50 ml of ethanol and filtered off with suction (pore size 3). Precipitate washed with ethanol. 
During this operation, the precipitate is sucked into the mother liquor. The latter was there- 
fore extended with dichloromethane and washed 2x with water. The organic phase was 
evaporated in a rotary evaporator. 



NMR: 

Batch A: IDB 096 
" B: IDB 097 
" C: IDB 098 
" D: IDB 099 
" E: IDB 100 
" F: IDB 101 

Yields: 

Batch A: 0.21 115 g □ 1 20% of theory (95% purity) 
" B: 0.13055 g D 64% ■ (98% " ) 
" C: 0.17085 g 0 91% " " 
" D: 0.08043 g □ 50% of the starting material employed 
" E: 0.2078 g 0 1 08% of theory (98% purity) 
" F: 0.22355 gD 113% of theory (98% " ) 



Read and understood 



Signature(s) of the person(s) 
carrying out the experiments 



£sj.anaturei 

Date Signature (witness) 



Date 



IDB 2009 



Suzuki coupling of fac-lr[2-(5-Br-PPy)] 3 to bis-C1-benzeneboronic acid 




Standard solution 1: 

17 mg (0.075 mmol) of Pd(ac) 2 

in 150 ml of degassed toluene 



Standard solution 2: 

137 mg (0.45 mmol) of o-tolylphosphine M = 304.38 

in 150 ml of degassed dioxane 



Batch: 

1.78 g (2.0 mmol) 

1.01 g (6.73 mmol) 

2.68 g (12.6 mmol) 

30 ml of standard solution 1 

30 ml of standard solution 2 

40 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB1 01 0) M = 891 .485 

of bis-C1-benzeneboronic acid M = 149.99 
of potassium phosphate M = 21 2.28 



Safety note: 

Only handle dioxane in a fume hood and with suitable gloves. 



Set-up: 

250 ml four-necked flask, precision glass stirrer, stopper, oil bath 



Procedure: 

The lr(5*-Br-2-PPy) 3 , the bis-C1-benzeneboronic acid and the potassium phosphate 
were introduced into the flask, and the flask was degassed (evacuated 3 times and 
subsequently flushed with argon). Standard solution 1, standard solution 2 and the 
water were subsequently added, and the flask was degassed again. The batch was 
set up in the night laboratory and heated to about 85*0 (oil-bath temperature 
90-95'C). 



Theoretical yield: 

891.485 g give 967.25 g 
1.78 g give x 

x = 1.93g 

Work-up: 

After approximately 50 h, the batch was cooled. The organic phase separated off 
and washed by shaking a number of times with water. The organic phase was 
poured into 500 ml of ethanol, stirring for 15 min. Nothing precipitated. The solution 
was therefore evaporated in a rotary evaporator until a yellow precipitate formed. 
The latter was filtered off with suction through a P4 frit, during which it was sucked 
into the suction bottle through the frit. The mother liquor was therefore evaporated to 
dryness in a rotary evaporator. 

NMR in DMSO (IDB 127) 

Yield 

1.62 g (85% of theory) 
Purification: 

The solid was washed by stirring in about 150 ml of ethanol, filtered off with suction 
through a P4 frit and dried. 

NMR in DMSO (IDB 139) 

Yield 

1.07 g (55% of theory) 

Further solid also precipitated in the mother liquor and was filtered off with suction 
through a P4 frit, washed with ethanol and dried. 

NMR in DMSO (IDB 142) 

Mother-iiquor yield 

0.3885 g => 20% of theory 

Total yield: 

1 .4585 g => 76% of theory 



IDB2009 

Suzuki coupling of fac-lr[2-(5-Br-PPy)]3 to bis-C1-benzeneboronic acid 




Standard solution 1: 

1 7 mg (0.075 mmol) of Pd(ac) 2 M = 224.49 

in 1 50 ml of degassed toluene 



Standard solution 2: 

137 mg (0.45 mmol) 

in 150 ml of degassed dioxane 



of o-tolylphosphine 



M ■ 304.38 



Batch: 

1.78 g (2.0 mmol) 

1.01 g (6.73 mmol) 

2.68 g (12.6 mmol) 

30 ml of standard solution 1 

30 ml of standard solution 2 

40 ml of water 



of lr(5'-Br-2-PhPy) 3 (IDB1 010) M = 891 .485 

of bis-C1-benzeneboronic acid M = 149.99 
of potassium phosphate M 55 212.28 



Set-up: 

250 ml four-necked flask, precision glass stirrer, stopper, oil bath 
Procedure: 

The lr(5'-Br-2-PPy)3, the bis-C1-benzenebenzeneboronic acid and the potassium 
phosphate were introduced into the flask, and the flask was degassed. Standard 
solutions 1 and 2 and water subsequently added, and the flask degassed again. 
Batch set up in the night laboratory and heated to about 85°C. 

Work-up: 

After approximately 50 h, the batch was cooled. The organic phase was separated 
off and washed by shaking a number of times with water. It was poured into 500 ml 
of ethanol, left to stir for 15 min. Nothing precipitated. The solution was therefore 
evaporated in a rotary evaporator until a yellow precipitate formed. However, the 
latter could not be filtered off with suction through a P4 frit, the mother liquor there- 
fore evaporated to dryness in a rotary evaporator. 

Signature(s) of the person(s) Read and understood 
carrying out the experiments 

[signature] 

Date Signature (witness) Date 



Date Sianature (witness) Date 



NMR (IDB 127) in DMSO 
Yield: 1 .62 g □ 85% of theory 
Purification: 

The solid was washed by stirring in about 150 ml of ethanol and filtered off with 
suction through a P4 frit. 

NMR (IDB 139) in DMSO 

Yield: 1.07 g □ 55% of theory 



Signature(s) of the person(s) Read and understood 

carrying out the experiments 



[signature! „ ; 

L Date Signature (witness) Date 



Date Sianature (witness) 



Date 
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891.485 



R = 




Start 
Ende: 



Ansatz: 

A: Suzuki-Kupplung 

178 mg (0.2 mmol) 
102 mg (0.84 mmol) 1.4 eq 
3.5 mg (0.003 mmol) 0.5 % 
174 mg (1.26 mmol) 2.1 eq 
3 ml Dioxan / 2 ml Wasser 

B: Suzuki-Kupplung 

178 mg (0.2 mmol) 
166 mg (0.84 mmol) 
3.5 mg (0.003 mmol) 0.5 % 
174 mg (1.26 mmol) 2.1 eq 
3 ml Dioxan / 2 ml Wasser 




be/A + B ca. 2-3 ml Lomi-Verlust 



lr(5'-Br-2-PhPy) 3 (RHS3132) 
BenzolboronsSure 
Pd(PPh 3 ) 4 
K 2 C0 3 



M = 891 .485 
MM21.93 
M = 1155.60 
M = 138.12 



lr(5'-Br-2-PhPy) 3 (PHS3132) 

Biphenylboronsaure 

Pd(PPh 3 ) 4 

KgCOg 



M = 891 .485 
M = 198.03 
M = 1155.60 
M = 138.12 



C: Hartwig-Buchwald-Reaktion 



178 mg (0.2 mmol) 
203 mg (1.2 mmol)2eq 
154 mg (1.6 mmol) 2.7 eq 
1.8 mg (0.008 mmol) 
3 mg (0.016 mmol) 
5ml Toluol 



lr(5'-Br-2-PhPy) 3 (PHS 3132) 

Diphenylamin 

NaO-t-Bu 

Pd(OAc) 2 

P(t-Bu) 3 (2,28 ml) 



M = 891.485 
M = 169.23 
M= 96.11 
M = 224.51 
M « 202.32 
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PHS 4080 



Suzuki- und Hartwig-Buchwald-Kupplung an fac-lr[2-{5-Br-PPy)] 3 




Start: 
Ende: 




891.485 




bei A+ B ca. 2-3 ml LSmi-Verlust 



Ansatz: 

A: Suzuki-Kupplung 

178 mg (0.2 mmol) 
102 mg (0.84 mmol) 1.4 eq 
3.5 mg (0.003 mmol) 0.5 % 
174 mg (1.26 mmol) 2.1 eq 
3 ml Dioxan / 2 ml Wasser 



lr(5'-Br-2-PhPy) 3 (PHS 3132) 

Benzolboronsaure 

Pd(PPh 3 )< 

K 2 C0 3 




M : 
M ; 
M : 
M 



891.485 
121.93 
1155.60 
138.12 



B: Suzuki-Kupplung 

178 mg (0.2 mmol) 
166 mg (0.84 mmol) 
3.5 mg (0.003 mmol) 0.5 % 
174 mg (1.26 mmol) 2.1 eq 
3 ml Dioxan / 2 ml Wasser 



lr(5'-Br-2-PhPy) 3 (PHS 31 32) 

Biphenylboronsaure 

Pd(PPh 3 ) 4 

K 2 C0 3 



M = 891.485 
M= 198.03 
M = 1155.60 
M = 138.12 



C: Hartwlg-Buchwald-Reaktion 



178 mg (0.2 mmol) 
203 mg (1.2 mmol)2eq 
154 mg (1.6 mmol) 2.7 eq 
1.8 mg (0.008 mmol) 
3 mg (0.016 mmol) 
5ml Toluol 



lr(5'-Br-2-PhPy) 3 (PHS 3132) 

Diphenylamin 

NaO-t-Bu 

Pd(OAc) 2 

P(t-Bu) 3 (2,28 ml) 



M = 891.485 
M = 169.23 
M= 96.11 
M = 224.51 
M = 202.32 



DurchfQhrung: 

A, B: Suzuki-Kupplungen 

lr(5'-Br-2-PhPy) 3 , die BoronsSure, das K 2 C0 3 und das Pd(PPh 3 ) 4 vorlegen und im 
Schlenkrohr entgasen. Dazu das entgaste Dioxan- / Wassergemisch geben. Auf 80°C 
erhitzen, sehr gut ruhren, da Zweiphasenreaktion. 

Aufarbeftung: 

- Reaktionsgemisch (gelb) auf Wasser gegeben und gerQhrt 

- Ober Glasfritte abgesaugt 

- Mit Wasser und Ethanol gewaschen 

- gelber, feiner Feststoff : A 131 mg -> 64,7 % Ausbeute (1014,539 g/mol) 

B 250 mg -> 100,5 % Ausbeute (1242,839 g/mol) 

C; Hartwig-Buchwald-Kupplung 

lr(5'-Br-2-PhPy) 3> das Amin und das NaO-t-Bu (schnell einwiegen, da hygroskopisch!) 
vorlegen und im Schlenkrohr entgasen. Dazu das entgaste Toluol geben. Dann das 
Phosphin (ein kleiner Tropfen) und dann erst das Pd(ac) 2 zugeben. Auf 80°C erhitzen, 

Aufarbeftung: 

- Reaktionsgemisch (orange) auf Wasser gegeben und gertihrt 

- Ober Glasfritte abgesaugt 

- Mit Wasser und Ethanol gewaschen 

- Oranger, feiner Feststoff : 207 mg -> 89.6 % Ausbeute (1 1 56,439 g/mol) 
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